Stationary tailgating in Gaborone, Botswana: the influence of gender, time of day, type of vehicle and presence of traffic officer  by Monteiro, Nicole M. et al.
IATSS Research 38 (2015) 157–163
Contents lists available at ScienceDirect
IATSS ResearchStationary tailgating in Gaborone, Botswana: the inﬂuence of gender,
time of day, type of vehicle and presence of trafﬁc ofﬁcerNicole M. Monteiro ⁎, Shyngle K. Balogun, Monde Kote, Kagiso Tlhabano
Department of Psychology, University of Botswana, Private Bag 00775, Gaborone, Botswana⁎ Corresponding author. Tel.: +267 7494 7280.
E-mail addresses: Drnmonteiro@gmail.com, Nicole.Mo
(N.M. Monteiro), Shyngle61@yahoo.com (S.K. Balogun), k
mokagi@yahoo.com.au (K. Tlhabano).
Peer reviewunder responsibility of International Associati
http://dx.doi.org/10.1016/j.iatssr.2014.05.003
0386-1112/© 2014 International Association of Trafﬁc anda b s t r a c ta r t i c l e i n f oAvailable online 15 May 2014Keywords:
Africa
Botswana
Driving behaviour
Road safety
Tailgating
Trafﬁc enforcementThis study investigated stationary tailgating in Gaborone, Botswana. We observed and measured the distance
between 722 vehicles (541 male drivers, 181 female drivers) stopped at three trafﬁc intersections in Gaborone
during rush-hour and non-rush hour. Gender of driver, type of vehicle (private, commercial, government or
company), whether it was rush-hour or not, whether or not a trafﬁc ofﬁcer was present and distance from the
car in front, were recorded. Based on a benchmark of 350 centimetres, derived from the recommendation that
cars maintain the distance of the length of a car from the vehicle in front of them when stopped, it was found
that 76% of drivers tailgated. In general, men tailgated more than women and tailgating occurred more during
rush-hour and when there was a trafﬁc ofﬁcer present. In addition, a series of four-way analysis of variance
tests yielded a main effect for presence of ofﬁcer, such that the average distance kept from the car in front was
signiﬁcantly less when a trafﬁc ofﬁcer was present than when a trafﬁc ofﬁcer was not present. The main effects
of gender, time of day and vehicle type were not signiﬁcant. Findings are discussed in relation to the impact on
pedestrians as well as drivers and implications for trafﬁc regulation procedures.nteiro@mo
ote@mopi
on of Trafﬁ
Safety Sc© 2014 International Association of Trafﬁc and Safety Sciences. Production and hosting by Elsevier Ltd.
All rights reserved.1. Introduction
In light of pleas from the Police Service, Department of Roads and
Transport Safety and other trafﬁc ofﬁcials, road safety continues to be
an issue of serious concern in Botswana. Statistics from the Botswana
Police indicate that thousands of motor vehicle collisions (MVCs) are
recorded annually [1]. In 2012, there were a total of 17,527 road trafﬁc
casualties, resulting in 404 fatalities and 1,285 serious injuries, in the
country that has a population less than 2 million [1]. Despite a decrease
in MVAs over the past 5 years, the number of fatalities has remained
steady — although it spiked at 483 deaths in 2011 [1]. Not only do
vehicle collisions take a toll on individuals in terms of loss of life, health
and income, but the larger community and entire country are affected
by the human and economic impact of MVAs [2]. Many of these colli-
sions can be prevented. Amongst these preventable crashes are thosepipi.ub.bw
pi.ub.bw (M. Kote),
c and Safety Sciences.
iences. Production and hosthat occur as a result of drivers not keeping a safe distance from each
other. It is not unusual in Botswana to hear of vehicle collisions where
one car lost control and hit another from the back, and for the other
car to end up hitting the one in front, resulting in an accident that
involves at least three vehicles, particularly on congested roadways
and in poor weather conditions [3–5].
There is evidence that following too closely and not allowing
sufﬁcient stopping distance from the vehicle in front may pose crash
and injury risk to motorists and pedestrians. Research underscores the
danger of tailgating whilst in motion due to the risk of rear-end crashes
and difﬁculty slowing down in time [6]. In Botswana, 2,365 of the
17,547 crashes in 2012 were caused by vehicles following too closely
[1]. Moreover, stationary tailgating, where vehicles are too close when
stopped, is a risky driving behaviour that potentially negatively impacts
pedestrians and motorists. Sudden movement forward may cause
the pedestrians crossing in between to be hit by the car or sudden
movement could make one vehicle hit the rear of a vehicle in front of
it. Stationary tailgating highlights one of the problematic structural
issues in many developing countries — that is the limited space that is
shared between vehicles and pedestrians and the lack of appropriate
physical boundaries separating the two road users [2]. Madzikigwa
found that most crashes in urban Botswana involved a high occurrence
of pedestrian accidents [5] due in part to drivers who engage in risky
driving behaviours and do not obey road rules and the increase interac-
tion between high speed motorised trafﬁc and vulnerable road users
such as pedestrians [2].ting by Elsevier Ltd. All rights reserved.
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The problem of MVCs is not unique to Botswana. Road crashes are
one of the leading causes of death worldwide [7] and account for the
single largest cause of unintentional injury [8]. Each year, 1.2 million
people die and 20 to 50 million are injured on the world’s roadways
[2]. Unfortunately, the burden ofmotor vehicle collisions disproportion-
ately impacts developing countries [2,7,9].
Despite having less than 50% of theworld’s vehicles, low andmiddle
income countries (LMICs) are where 90% of the world’s road fatalities
occur [2]. LMICs have the highest fatality rate per 100,000 population
[2]. Further, pedestrians, children and individuals with lower socio-
economic status are at greatest risk for death and injury [10] in LMICs.
World Health Organization ﬁgures indicate that road trafﬁc injuries
were the 9th leading cause of death in 2003 and are projected to
move up to the 5th leading cause of death in 2030 [2]. In Botswana,
road crashes are one of the top ten causes of death after illnesses such
as HIV, heart disease, stroke, diabetes and tuberculosis [11]. Earlier
statistics showed a trend of increasing MVCs in Botswana between
1982 and 2007 [2]. Whilst there has been a decrease in MVAs since
2008, the ﬁrst half of 2013 saw another peak in accident rates, with
more than 250 road trafﬁc deaths documented [1].
Research shows that human error is a signiﬁcant contributor to the
vast majority of crashes [12,13]. In a study of drivers’ actions over a
13-month period, high risk drivers (drivers who engage in behaviours
that increase their risk of crashing) were 100 times more likely to be
involved in crashes, near crashes or road incidents than non-high risk
drivers [8]. Researchers have further speciﬁed distinctions between vio-
lations and errors as explanations for accidents. Violations are theorised
to be inﬂuenced by social and motivational factors, whilst errors have
been associated with mistakes due to information processing factors
[12]. Both bear directly on rear-end crashes.
Recently, there has also emerged a body of literature that
investigates other causal variables for MVAs besides human error.
This line of investigation has led to some debate about the exact contri-
bution of human errors and focuses instead on additional systemic
(i.e., legislation, policies, etc.) and structural elements (roads, infrastruc-
ture, etc.) that are thought to impact crashes [14]. For instance, whilst
the human errors research frequently examines psychological factors,
it has also been criticised as individualistic for placing emphasis on
human behaviour when other systemic factors may be at play [14].
From a systemic-focused perspective, human error is seen as a conse-
quence of other systems failures, not just individuals’ actions, and all
road transport actors are responsible for road safety [14].
Roads in Gaborone, Botswana’s capital, have become more crowded
as people ﬂock to the urban centre and economic development has
allowed more people to purchase cars. Moreover, the ratio of cars to
people in Botswana is one of the highest in Africa [15]. Recent ﬁgures
estimate close to 300,000 registered vehicles in Botswana [2].
Botswana’s 383% increase in trafﬁc fatalities between 1976 and 1998
has been attributed to the increasing rate of motorization, amongst
other causes [16]. As part of this automobile boom, numerous driving
schools can be seen across the city helping learners to obtain their
licences. However, it is important to investigate the question, what is
the driving culture of Botswana?1.1.1. Tailgating, rear-end crashes and pedestrians
One of the well-established contributors to rear-end crashes is tail-
gating or failing to keep a safe distance. Tailgating whilst in motion,
also referred to as headway, is a form of aggressive driving which has
been documented as central in rear-end accidents [17]. Even so, this
kind of aggressive driving behaviour does not only take place when
vehicles are inmotion, but evenwhen vehicles are stopped as evidenced
by the fact that rear-end crushes do occur at intersectionswhen vehicles
begin to move.Because of the limited headway when following a vehicle too
closely, any change in the front vehicle’s moving speed or the driver’s
actions could lead to an accident [18]. Additionally, in instances of tail-
gating the driver’s perception and reaction time are factored into the
ability to stop without hitting the vehicle in front. Research by Baldock
and colleagues [19] found rear-end crashes were more likely to occur
near cross-road intersections, during peak trafﬁc hours and on straight
roads. Furthermore, they found that the drivers in these accidents
tended to be young, male and possess only a temporary drivers’ licence
[19]; hence, presumed to be less experienced. Research also indicates
that drivers tend to inaccurately judge safe following distance [20,21].
In one study, drivers with prior accidents or violations, young
drivers, male drivers, drivers with no passengers and drivers who did
not wear a seat belt were found to maintain shorter headway distances
whilst driving [22]. The same researchers found that newer andmedium
weight (as opposed to light or heavy) vehicles were associated with
shorter headways [22]. These driver and vehicle characteristics are
assumed to be linked with increased willingness to assume risk on the
road; thus, maintaining shorter headway [22]. In another study, a
sample of drivers who were surveyed identiﬁed heavy trafﬁc as one of
the top causes of tailgating [20].
The problem of short distance between standing vehicles –
i.e., stationary tailgating – is also signiﬁcant because it impacts pedes-
trians, one of the most vulnerable road user groups, who use the space
to walk between cars when crossing. In many developing countries,
pedestrian walking and crossing spaces are inadequate and they often
do not have sufﬁcient space, which presents a signiﬁcant risk because
there are few trafﬁc calming measures to separate different road-user
groups (i.e., pedestrians and drivers) [2]. Recent statistics underscore
the risk that pedestrians encounter. In Botswana in 2012, 1,259 pedes-
trians were hit by vehicles and 105 were killed as a result of MVAs [1].
Police ﬁgures do not specify whether tailgating was the cause of any
of these crashes; however, statistics indicate that the majority of the
fatalities (81) occurred when pedestrians were crossing the road or
walking on the side of the road. Furthermore 12 pedestrians were
seriously injured secondary to rear-end crashes involving two or more
vehicles [1].
Whilst it might be difﬁcult to collect observational data on moving
tailgating [18], investigating stationary distance between cars can be a
valuable avenue to explore patterns in the distance that cars keep
from one another and the risk that drivers take on the road. More
importantly, stationary tailgating is a signiﬁcant road safety concern in
and of itself due to the potential risk to drivers and pedestrians.
Standards for specifying a safe distance between cars differ. Awidely
recommended following distance internationally is the 2–3 seconds
rule for vehicles in motion [17]. Another ofﬁcial international recom-
mendation from the New Jersey Motor Vehicle Commission [23] is
that drivers should keep the distance of one car length for each 10
miles per hour of speed.
In Botswana, theMotor Vehicle Accident Fund, a major trafﬁc stake-
holder, has noted that tailgating – alongwith speed,weather conditions,
alcohol use and lack of seatbelt use – is amongst the top ﬁve contribu-
tors to accident casualties in the country [24]. Police statistics bear this
out as well. Over the past 5 years, rear-end crashes accounted for either
the 1st or 2nd leading cause of collisions. There was an average of 4,278
rear-end crashes per year from 2008 to 2012. In 2012, 3,910 of the
14,371 collisions were rear-end crashes [1]. However, there is no docu-
mented regulation, policy or published standard on what distance fol-
lowing cars should keep from each other [25]. Even in speaking with
licenced drivers in Gaborone, there are varying and conﬂicting answers
that indicate lack of clarity amongst motorists.
1.1.2. Research rationale
As tailgating is documented as a signiﬁcant contributor to car
accidents – especially rear-end crashes – and there are several demo-
graphic predictors of tailgating, it is important to consider who tailgates
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drivers’ stopping distance when vehicles are stationary assuming
that where drivers are or are not cautious about stationary tailgating
could speak to their being or not being cautious of motion tailgating
(i.e., general willingness to assume risk on the road [22]). Moreover,
due to the danger that stationary tailgating poses for motorists and
pedestrians it is worthwhile to investigate this behaviour on the
country’s roads. Therefore, the question is, given Botswana’s rapid
expansion and increase in the number of drivers and cars on the road
in Gaborone, what is the behaviour of drivers in Gaborone with regards
to stopping distance? Further, what factors (e.g. time of day, enforce-
ment ofﬁcer present, type of vehicle) are related to stationary tailgating?
1.1.3. Current study
This study investigated stationary tailgating in Gaborone, Botswana
by observing and recording driving behaviours during rush-hour and
non-rush-hour. It asked: How prevalent is stationary tailgating in
Gaborone? Do male or female drivers tailgate more? Is there a differ-
ence in the prevalence of tailgating during rush hour versus non-rush
hour? Does presence of trafﬁc ofﬁcer impact whether drivers tailgate?
The study hypothesised that: (1) in general, stationary tailgating
would be prevalent in Gaborone; (2) therewould be a gender difference
in tailgating behaviour, such that male drivers would be more likely to
tailgate than female drivers (based on previous ﬁndings indicating
that men assume more risk on the road [19,22]); (3) tailgating would
be more prevalent during rush hour than non-rush hour (i.e., previous
ﬁndings on high risk behaviours during rush hours [19]); (4) there
would be a difference in tailgating prevalence based on trafﬁc ofﬁcer
presence, such that drivers would be more likely to tailgate when an
ofﬁcer is not present thanwhen an ofﬁcer is present (based on research
indicating that enforcement measures may reduce risky driving
behaviour [26,27]). Furthermore, the study hypothesised that a few
speciﬁc interactions would be signiﬁcant based on previous research
on driver characteristics and road conditions associated with risk [19]:
(5) there would be a signiﬁcant gender difference in tailgating during
both rush and non-rush hour, as it is believed the higher risk driving be-
haviours of males versus females would be consistent during rush hour
andnon-rushhour; (6) therewould be a signiﬁcant gender difference in
tailgating based on whether a trafﬁc ofﬁcer is present or not, as it isFig. 1. Airport Junctsuspected that males would be more likely to assume greater risk than
females in the absence of a trafﬁc ofﬁcer; and (7) there would be a sig-
niﬁcant difference in tailgating based on type of vehicle and presence of
trafﬁc ofﬁcer, as company and commercial vehicle driversmay be prone
to risky driving behaviour more than other vehicle drivers due to care-
lessness, fatigue and other occupational risk factors [28] and they may
take more risk in the absence of a trafﬁc ofﬁcer.
2. Materials and methods
2.1. Design
This study utilised a naturalistic observation design. Members of a
trafﬁc behaviour research team observed cars at various locations in
Gaborone, Botswana.
2.2. Setting
Data were collected in Gaborone, the capital city of Botswana.
Gaborone is a bustling metropolis, and home to Batswana (Botswana
nationals) from various regions of the country as well as a multicultural
mix of people from neighbouring African countries and other parts of
the world. The population of Gaborone is just under 200,000 [29].
Three trafﬁc intersection sites were chosen considering that they are
amongst the set of lights that are a gateway into the city from surround-
ing villages. As such, they were considered strategic for trafﬁc ﬂow
purposes. The Airport Junction-Phakalane set of lights are situated in
the north of Gaborone and therefore are the main entry for populations
who commute fromat leastﬁve villages in Gaborone’s north (see Fig. 1).
The Molapo Crossing set of lights are the main entry for populations
who commute from at least three villages in Gaborone’s west (see
Fig. 2). The Faculty of Engineering and Technology (FET)–Boitekanelo
College set of lights are one of the gateways into the city from the
eastern suburbs (see Fig. 3).
2.3. Participants
Participants were 722 drivers (541 males, 181 females) who drove
at one of the three designated observation locations. Of the participants,ion-Phakalane.
Fig. 2.Molapo Crossing.
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vehicles, 39 (5.4%) drove government vehicles and 61 (8.4) drove com-
pany cars. Commercial, government and company cars were identiﬁed
by the distinct colour and numbering used on licence plates for the
respective vehicles. Four hundred and one (55.5%) of the observations
were made during rush hour and 321 were made during non-rush
hour. Observations were made at the following locations: 323 (33%) at
Airport Junction-Phakalane, 250 (34.6%) at Molapo Crossing and 234
(32.4%) at the FET–Boitekanelo intersection (Table 1).Fig. 3. Faculty of Engineer2.4. Procedure
Data were collected at three different sets of trafﬁc intersections in
Gaborone over four days: Airport Junction-Phakalane on Monday;
Molapo Crossing on Tuesday/Thursday; and Faculty of Engineering
Technology (FET)–Boitekanelo College lights on Wednesday.
At each site data were collected on two different times of the day,
rush hour (7 am–8 am) and non-rush hour (2.30 pm–3.30 pm). The
two times allowed ample and yet different times to observe enoughing and Technology.
Table 1
Participants.
Frequency Percent
Gender
M 541 74.9
F 181 25.1
Type of Car
Private 519 71.9
Commercial 103 14.3
Government 39 5.4
Company 61 8.4
Location
Airport Junction 323 33
Molapo Crossing 250 34.6
FET 234 32.4
Table 2
Mean Distance in Centimetres.
Total Sample Mean N Std. Deviation Min Max
Distance in Centimetres 279.64 722 116.43 59 718
Driver Gender
Male 274.79 541 118.96 59 718
Female 294.15 181 107.55 81 690
Total 279.64 722 116.43 59 718
Trafﬁc Ofﬁcer Present
Yes 245.56 284 105.26 59 686
No 301.74 438 118.10 67 718
Total 279.64 722 116.432 59 718
Time of Observation
Morning Rush Hour 258.71 401 109.06 59 718
Afternoon Non-Rush Hour 305.78 321 120.18 67 716
Total 279.64 722 116.43 59 718
Vehicle Type
Private 280.08 519 112.84 81 690
Commercial 269.18 103 141.56 59 718
Government 282.79 39 87.18 126 514
Company 291.51 61 117.26 67 716
Total 279.64 722 116.43 59 718
Table 3
Percentage of Drivers Keeping Distance of Less Thanor Equal to 350 Centimetres andMore
Than 350 Centimetres.
350 Centimetres or Less⁎ More Than 350 Centimetres
Overall 76.04% 23.96%
Gender
Male 77.45% 22.55%
Female 71.82% 28.18%
Time of Day
Morning rush hour 81.55% 18.45%
Afternoon non-rush hour 69.16% 30.84%
Ofﬁcer Presence
Present 83.45% 16.55%
Not Present 71.23% 28.77%
Vehicle Type
Private 76.11% 23.89%
Commercial 76.7% 23.3%
Government 76.92% 23.08%
Company 73.77% 26.23%
⁎ Distance considered stationary tailgating.
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scheduled for Monday through Wednesday only, due to power cuts
affecting the Molapo Crossing area, the researchers re-scheduled to
collect data at this site on Thursday afternoon instead.
The data collection team was comprised of four researchers at a
time: the recorder; the watchman; and two measurement takers. The
two measurement takers used a measurement tape to record the
distance between the rear of the front car and the front of the rear car
whilst both cars were stopped at the intersection. The measurement
takers then had to say the measurement, type of car and the gender of
the driver loud enough for the recorder to hear amidst the trafﬁc. Gen-
der was determined by the two measurement takers who observed
drivers. The recorder wrote the indicated information in a ready-made
record sheet. The recorder also had to recordwhether therewas a trafﬁc
ofﬁcer on site, the gender thereof, and the location of the trafﬁc light.
During the two out of the six times of data collection there were two
teams of data collectors (8 researchers). However, at all times there
was one team collecting data and the protocol was the same whether
therewere one or two data collection teams. Since theyweremeasuring
stationary tailgating, data collection teams did not skip any vehicle and
continued to measure stopping distance until it was time for the trafﬁc
tomove as prompted by the trafﬁc lights. The observed vehicleswere all
those in the right lane as the teammembers stood on the island. Finally,
data was collected on the same side of the road as vehicles go into the
city.
Distances between cars measured were subjected to a series of four-
way analysis of variance tests having two levels of gender (male,
female), two levels of trafﬁc ofﬁcer presence (yes, no), two levels time
of day (rush hour, non-rush hour) and four levels of vehicle type
(private, commercial, government, company); such that we had gender
by presence of ofﬁcer by time of the day; gender by type of drivers by
ofﬁcer presence; gender by time of the day by type of drivers; and
gender by ofﬁcer presence by type of drivers.
3. Results
Descriptive statistics are presented for each of the variables
(Table 2).
From these results it would appear that on average, drivers in
Botswana do not keep a reasonable distance between cars. When indi-
vidual cars/drivers were reviewed, it was observed that many did not
keep to the minimum recommended distance of a length of a car,
which in the current research was determined to be 350 centimetres
(the size of a Volkswagen Polo, which is similar in size to the average
car on the road in Gaborone). Table 3 shows the percentage of observed
drivers who kept a distance at less than or equal to 350 centimetres or
more than 350 centimetres.
Seventy six percent of drivers had a distance of 350 centimetres or
less. In terms of gender difference, 77.5% of men and 71.8% of women
kept a distance of 350 centimetres or less. The percentage of drivers
keeping a distance of 350 centimetres or less during rush hour was81.5% as compared to 69.1% during non-rush hour. For presence of
trafﬁc ofﬁcer, 83.4% of drivers kept a distance of 350 centimetres or
less when an ofﬁcer was present and 71.2% when an ofﬁcer was not
present. Vehicle type differences indicate that 76.1% of private vehicles,
76.7% of commercial vehicles, 76.9% of government vehicles and 73.7%
of company vehicles keeping a distance of 350 centimetres or less (see
Table 3).
The ANOVA yielded amain effect for presence of ofﬁcer, F(1, 108)=
5.134, p b .05, such that the average distance kept from the car in
front was signiﬁcantly shorter when a trafﬁc ofﬁcer was present
245.56 (sd = 105.26) than when a trafﬁc ofﬁcer was not present was
301.74 (sd = 118.10). The main effects of gender F(1) = .095; time of
day F(1) = 1.816; and vehicle type F(1) = .486 were not signiﬁcant
(Table 4). None of the interactions were signiﬁcant.
4. Discussion
Hypotheses 1 and 4 were supported. The mean distance between
cars was 279 centimetres, which is slightly below an internationally
recognised recommended stopping distance of the length of a car.
Furthermore, the stopping distance that drivers kept was shorter
Table 4
Between Subjects ANOVA.
Source Sum of Squares df Mean Square F Sig.
Corrected Model 834559.689a 16 52159.981 4.113 .000
Intercept 5518479.717 1 5518479.717 435.198 .000
GNDR 1202.553 1 1202.553 .095 .758
OFFICER 65098.185 1 65098.185 5.134 .024
TIME 23021.847 1 23021.847 1.816 .178
TYPE 18499.803 3 6166.601 .486 .692
GNDR * OFFICER 30728.875 1 30728.875 2.423 .120
GNDR * TIME 23156.119 1 23156.119 1.826 .177
OFFICER * TYPE 18811.680 2 9405.840 .742 .477
Error 8939674.682 705 12680.390
Total 66233528.000 722
Corrected Total 9774234.371 721
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day and type of vehicle – did not yield signiﬁcantmain effects; and none
of the interactions (gender by time of day, gender by presence of ofﬁcer
and vehicle type by presence of ofﬁcer) were signiﬁcant.
Looking at the data in terms of percentages of drivers keeping a
distance below 350 centimetres provides a clearer picture. A signiﬁcant
portion – more than three quarters of the drivers –tailgated at that
distance. This occurred more so when a trafﬁc ofﬁcer was present
than when not present. Because the function of the trafﬁc ofﬁcers is
focused more on directing trafﬁc ﬂow than enforcing trafﬁc regulations
or laws, drivers might not adjust their behaviour to the ofﬁcers’ pres-
ence in the same way that they might respond to more explicit police
enforcement measures [30]. It must be noted, however, that without a
clear legal deﬁnition of stopping distance, it is difﬁcult to say what
laws the ofﬁcer would be expected to enforce. Even motion tailgating
would be difﬁcult to enforce in a busy city centre.
That by and large drivers kept a risky following distance when a
trafﬁc ofﬁcerwas present is actually inconsistentwith previous research
on trafﬁc enforcement presence as a deterrent to risky driving violations
[17,27]. It is, thus, likely that in this population the presence of a trafﬁc
ofﬁcer acts as a structural variable that affects the general ﬂow of trafﬁc,
as opposed to a form of trafﬁc enforcement to which motorists should
adjust their driving behaviour. It is also possible that ofﬁcer presence
makes drivers conscious of their driving behaviour, such that they end
up moving closer to the car in front in anticipation of needing to accel-
erate when the ofﬁcer directs them because they do not have a sense
of when they will be commanded to move.
Another possible explanation forwhy the vehicles are actually closer
when an ofﬁcer is present is that the change in trafﬁc ﬂow inﬂuences
drivers’ perception of adequate distance. Taieb-Maimon and Shinar [21]
noted that drivers tend to misperceive their distance by overestimating
the space between themselves and the car in front. Heavy trafﬁc has
also been cited as one of the top causes of tailgating [20]. Trafﬁc ofﬁcers
are typically presentwhen trafﬁc is busier and it could be that relying on
the trafﬁc ofﬁcer and the vehicle in front to determinewhen to acceler-
ate inﬂuences drivers’willingness to move closer to the vehicle in front.
These ﬁndings can be considered in the context of Parker and
Stradling’s [27] description of education, enforcement and engineering
as the “3 Es of road safety”. Enforcement directly targets driver response
to consequences as a motivation for modifying dangerous driving
behaviour and decreasing violations. Whilst the results indicate that
from a practical standpoint trafﬁc ofﬁcers’ presence does not function as
a form of enforcement, but rather falls within the realm of “engineering”,
or infrastructure, there is the potential for ofﬁcers' role to bemodiﬁed so
that it can also become educational and enforcement related. That is,
additional ofﬁcers can be deployed at busy intersections so that their
presence improves trafﬁcﬂow, they are able tomonitor vehicle distance
and they can inform drivers and pedestrians about safe following
distance and crossing behaviours.
Although gender, time of day and type of vehicle did not yield signif-
icant main effects, the differences in percentages and mean trends areconsistent with the existing literature that has found that males, rush-
hour drivers and commercial drivers assume more risk on the road
and engage in more tailgating behaviours [19,22,28]. More men than
women kept a distance less than 350 centimetres, more rush hour
drivers than non-rush hour drivers kept a distance less than 350
centimetres and fewer company vehicle drivers kept a distance less
than 350 centimetres.
4.1. Signiﬁcance to pedestrians
The signiﬁcance of these ﬁndings extends beyond drivers to include
pedestrians, one of the identiﬁed vulnerable road user groups. Pedes-
trians are at higher risk for death and injury in road trafﬁc accidents
[2] partially because they often have inadequate walking and crossing
space. Given recent research in Botswana on the harmful driving prac-
tises that put pedestrians at risk in crosswalks [31], it is important to
also appreciate stationary tailgating in the context of its impact on
pedestrians crossing at intersections. Understanding the safety of
pedestrians whomay choose to cross between vehicles is a salient con-
sideration for trafﬁc regulation. It is common in developing countries,
particularly in parts of Africa, that pedestrians utilise the spaces
between stopped vehicles to cross. This is an additional source of colli-
sions and the potential safety of pedestrians may be compromised by
shorter distances between stationary vehicles. Furthermore, future
research could look into the signiﬁcance of stationary tailgating in
pedestrian safety at crossroads, particularly since pedestrians are likely
to try to use the space between stationary vehicles to cross the road.
In cases where vehicles begin to move without warning, stationary tail-
gating places them at risk. Thus, these ﬁndings actually presents an op-
portunity to further investigate how trafﬁc ofﬁcers can possibly
inﬂuence both driver and pedestrian safety.
4.2. Prevention and intervention measures
Based on the patterns in who commits violations andwhen they are
more likely to occur, ofﬁcials should continue to take up driver aware-
ness and education campaigns that target the groups and attitudes
found to predict driving violations. Also, because thedriving community
in Gaborone is steadily increasing [15] and continuing to develop, there
is an opportunity to impact the social culture of drivers. Interventions
based on research and theory, such as the theory of planned behaviour
[32], could increase the number of drivers who begin to change their
road behaviours, thereby establishing the expectation that tailgating
and other risky behaviours are socially unacceptable. Parker and
Stradling [27] discussed the idea that knowledge and expectations of
regulation enforcement may contribute to changing driver attitudes
and behaviour.
The ﬁndings have implications for road safety policies, road safety
education approaches/strategies and strategies for curbing non-
compliance with trafﬁc rules. One immediate measure that can be
used to reduce tailgating is to modify the role and functioning of trafﬁc
ofﬁcers at intersections in Gaborone, such that they can implement
various awareness interventions with drivers. Other enforcement mea-
sures, such as cameras and road signs that gauge distance and remind
drivers not to tailgate, could also prove effective, particularly for motion
tailgating [6,33]. In the long term, better enforcement may require road
restructuring measures, given the density of trafﬁc at certain locations
and steadily increasing number of cars on the road. The current study
is useful in informing pedestrian safety measures as well because it can
impact awareness about the importance of crossing at the pedestrian
crosswalks and why it is not safe to walk in between cars. Many ofﬁcials
have warned that all road users need to be involved in road safety.
Therefore, measures that educate motorists and pedestrians about the
dangers of stationary tailgating are necessary.
Surveying someof the factors that havebeenused to reduce tailgating,
advisory signs warning about tailgating distance and other road
163N.M. Monteiro et al. / IATSS Research 38 (2015) 157–163treatments (i.e., such as road markings or street dots to provide a
physical reference for drivers to assess following distance [6]) have
demonstrated effectiveness in mitigating tailgating behaviour [20,33].
Even more, interventions to decrease tailgating should focus on proper
signs, driver education, speciﬁcation of safe following distance, and
practical enforcement measures [17]. A signiﬁcant concern, however,
is that legislation and enforcement actions are not comprehensive in
many developing countries [2].
4.3. Limitations and future research
This study only looked at stationary distance, not moving distance,
and did not investigatemultiple violations amongst drivers. Additionally,
the frequency and nature of pedestrians crossing at intersections and
between cars were not observed. Next steps would be to conduct a
survey of drivers’ attitudes to achieve a more nuanced proﬁle of driving
behaviour. Furthermore, future research could look into the signiﬁcance
of stationary tailgating in relationship to pedestrian safety at crossroads,
particularly where pedestrians are crossing between vehicles that may
be stopped too close to each other or when vehicles begin to move
without warning. Additionally, the impact of diverse tailgating preven-
tion measures should be investigated in Botswana.
5. Conclusion
Unsafe road and driving behaviours exact a heavy public health
and safety burden and are impacted by psychological motivations,
such as perceived enforcement, driving attitudes and beliefs and
determinations of how to response to road infrastructure. This study
highlights an important characteristic of driving conduct in Gaborone,
Botswana — that trafﬁc ofﬁcers’ presence signiﬁcantly inﬂuences
stationary tailgating behaviour such that drivers keep a shorter stopping
distance when ofﬁcers are present. This relationship is not as expected
given previous research ﬁndings related to the impact of trafﬁc enforce-
ment on reducing risky driving behaviours. It is important to develop
research-informed strategic planning and policies that are speciﬁc to
the road user realities in Botswana and insure their impact reduces tail-
gating and improves driver and pedestrian safety. The implications for
road policy and trafﬁc planning are noteworthy.
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